(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) Internationa] Publication Date 
12 April 2001 (12.04.2001) 




PCT 



(10) International Publication Number 

WO 01/26389 Al 



(51) International Patent Classification 7 : H04Q 3/00, 
H04L 12/14 

(21) International Application Number: PCT/US99/29424 

(22) International Filing Date: 

13 December 1999 (13.12.1999) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

09/409,686 30 September 1999 (30.09.1999) US 

(71) Applicant (for all designated States except US): BELL- 
SOUTH INTELLECTUAL PROPERTY CORPORA- 
TION [US/US1; 824 Market Street, Suite 510, Wilming- 
ton, DE 19801 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): MALIK, Dale, W. 
[US/US]; 1035 Redfield Lane, Dunwoody, GA 30338 
(US). 



(74) Agents: GOTTS, Lawrence, J. et al.; Crowell & Moring 
LLP, 1001 Pennsylvania Avenue, N.W., Washington, DC 
20004-2595 (US). 

(81) Designated States (national): AL, AM, AT, AU, AZ, BA, 
BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, 
H, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, 
MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 
SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report. 

For two- letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



= (54) Title: SYSTEM AND METHOD FOR PRE-PAID AND PAY-PER USE INTERNET SERVICES 



25> 26a 
I INTERNET T 





23 ; 


24 

ISP 


ACCESS : 
SERVER ; 


J 




00 



O 



lERUNE 
TRUNK LINE 
SS7 INTERCONNECT 
PRJ LINES 

TCP/IP INTERCONNECT 
X.25 INTERCONNECT 



(57) Abstract: A telecommuncations system and method for providing access to the Internet on a pre-paid or pay-per-use basis 
that utilizes an Advanced Intelligent Network ("AIN") to set up a dial up connection between a subscriber and an Internet Service 
Provider ("ISP"). The telecommunications system communicates with the ISP's computer systems to coordinate verification of 
callers attempting access to the ISP The system uses features of the AIN to identify a call as a pre-authorized call so that the ISP 
grants access without requiring a username and a password from a caller. If the ISP receives a call that is not so identified, the caller 
is treated as regular ISP subscriber, and requires a username and a password to authenticate the caller prior to granting access to the 
ISP's resources. The present invention further utilizes the telephone service provider's billing systems to aggregate bills and collect 
revenue from subscribers. A portion of the revenue is retained by the telephone service provider as a fee for providing the service, 
and a portion is paid to the ISP as payment for its services. 
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SYSTEM AND METHOD FOR PRE-PAID AND 
PAY-PER-USE INTERNET SERVICES 



BACKGROUND 

Field of the Invention 

The present invention relates generally to telecommunications 
systems. More particularly, the present invention relates to an advanced 
intelligent network system for Internet service provision on a per-use basis. 
The present invention also provides pre-paid Internet service connections. 

Background of the Invention 

Over the last ten years, use of the Internet has grown rapidly. A 
large segment of this growth stems from an increase in individual dial-up 
subscribers. These dial-up subscribers use the public switched telephone 
network ("PSTN") to establish connections to their Internet Service 
Providers ("ISPs"). In many cases, individual subscribers are required to 
enter into long-term contractual agreements when they sign up for Internet 
service. Such long-term agreements are generally required to reduce the 
ISP's overhead in creating accounts and billing subscribers. However, many 
subscribers find such long term agreements undesirable. 

Strong competition exists among the many ISPs in the marketplace 
for acquiring new customers and for retaining existing customers. 
Subscribers entering the market for ISP services may prefer trying out 
different ISPs before making a long term commitment to the service. Thus, 
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rather than entering into a long-term agreement with a single ISP, such 

new customers may desire a system providing access to multiple ISPs on a 
pre-paid or pay-per-use basis. Similarly, for privacy or security reasons, 
subscribers may prefer the option of using several different ISPs on a 
recurring basis. Under the conventional systems and methods for accessing 
an ISP, a user would have to subscribe to many services, thereby incurring 
multiple monthly fees to achieve this result. Again, these subscribers may 
prefer a system providing access to multiple ISPs on a pre-paid or pay-per- 
use basis. 

One reason such pre-paid or pay-per-use services are not readily 
available in conventional ISP systems and methods is that the overhead for 
tracking and billing customers outweighs the benefits of catering to the 
needs of these customers. Additionally, some ISPs may view such short 
term arrangements as cutting into their customer base without providing 
the financial returns to justify the cost. It is commonly known in the art 
that tracking and billing systems are complex and expensive to operate. To 
accurately bill customers for units used requires a complex infrastructure of 
hardware, software and personnel resources. If the monthly bill per 
subscriber is a low dollar amount, then bill collection procedures may not be 
cost-effective without additional leverage to encourage payment. For these 
and similar reasons, ISPs have been reluctant to provide pre-paid or pay- 
per-use Internet access services. Thus, there remains a need for a system 
that provides access to multiple ISPs on a pre-paid or pay-per-use basis and 
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does not increase the ISPs' overhead. 

In conventional ISP systems, the PSTN is used merely to connect the 
caller to the ISP. The PSTN does not verify the caller and does not track the 
caller's usage of the ISP's resources. Figure 1 is a schematic diagram 
illustrating how dial-up subscriber 30 connects to ISP 20 using PSTN 10. 
Dial-up subscriber (also referred to as "caller" herein) 30, places a call over 
PSTN 10 using computer 31, modem 32 and subscriber line 33. Within 
PSTN 10, the call is processed by the caller's Service Switching Point ("SSP" 
or "switch," herein) 11 and the ISP's SSP 12. To support multiple 
connections, ISPs must maintain numerous telephone lines connected to 
modems. Rather than advertising a different telephone number for each 
telephone line, ISPs generally advertise a limited number of telephone 
access numbers. Each telephone access number corresponds to one or more 
telephone lines. These telephone lines may be made up of, e.g., individual 
POTS lines, one or more Tl lines, or Primary Rate ISDN ("PRI") lines. For 
simplicity, the figures and discussion herein show the connection to be made 
up of PRI lines 21, as shown in Figure 1. 

PRI lines 21 lead to ISP 20 where they are connected to multi-line 
hunt group ("MLHG") 22 as shown in Figure 1. MLHG 22 is modem pool 
allowing multiple simultaneous connections and is controlled by access 
server 23. MLHG 22 takes incoming subscriber calls and routes them to the 
first open modem in the modem pool. When a caller dials the telephone 
access number for ISP 20, from the PSTN's point of view, the call is 
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processed like any other call in PSTN 10. That is, the call is routed between 

the caller and called party (in this case, ISP 20) through one or more 

switches. If ISP 20's lines are all busy, or "off-hook", i.e., there are no voice 

communications paths available, the caller gets a busy-signal, which is 

provided by the PSTN. On the other hand, if lines are available, switch 12 

will terminate the call to ISP 20 and it is ISP 20's responsibility to answer 

the call, verify the caller's authorization for access to ISP 20, and setup the 

caller's connection to the Internet. 

From ISP 20's point of view, several intervening steps must be 
accomplished before granting the caller access to the Internet. When a call 
reaches ISP 20 via PRI lines 21 and MLHG 22, access server 23 answers the 
call. After answering the call, access server 23 must determine whether or 
not the caller should be granted access and if so, to which services. Access 
server 23 queries the caller for information such as a username and 
password for use in identifying the caller and the caller's authorized 
services. The dialog between the caller and access server 23 is usually 
performed automatically between access server 23 and communications 
software operating on the caller's computer 31. 

Generally, ISPs use centralized servers to store and manage its 
subscriber databases. Remote Authentication Dial-In User Service 
("RADIUS") server 24, having database 24a, shown in Figure 1, is 
functionally connected to access server 23 and provides this centralized 
management. Thus, access server 23 collects username and password 

4 
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information from the subscriber and passes it on to RADIUS server 24. 

After RADIUS server 24 verifies a subscriber's username and password, it 
provides access server 23 with configuration information specific to the 
caller. Access server 23 uses the configuration information to provide the 
authorized services to the caller. Access servers and RADIUS servers are 
described in more detail in commonly assigned U.S. Patent Application, Ser. 
No. 09/133,299, which is incorporated herein by reference in its entirety. 
Additional information on access servers and RADIUS servers may be found 
in Rigney et al., Remote Authentication Dial-In User Service (RADIUS), 
Network Working Group, January, 1997, or in Rigney et al., RADIUS 
Accounting, Network Working Group, April, 1997. 

The conventional system and methods described above pose a further 
obstacle to providing pre-paid Internet services. As noted above, typically 
every ISP subscriber is assigned a unique username and password. 
Typically, the subscriber may change the password, but the username 
remains fixed to ensure it is unique. The combination of username and 
password allows for verification to ensure the user has permission (i.e., is an 
authorized customer) to use ISP 20's services. Pre-paid telecommunications 
services are desirable in one respect because of the inherent anonymity that 
may be gained. However, under the current systems and methods, ISPs 
generally demand some means to track the usage of their resources to a 
specific account for billing purposes. 
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SUMMARY OF THE INVENTION 

The present invention is a system and method for providing 
subscribers with pre-paid and pay-per-use access to multiple Internet 
Service Providers ("ISPs"). The present invention utilizes an Advanced 
Intelligent Network ("AIN") to set up and manage the services as described 
below. AIN systems are described in U.S. Patent No. 5,701,301 and U.S. 
Patent No. 5,774,533, which are incorporated herein by reference in their 
entirety. Figure 2 shows the key components of the AIN used in the present 
invention. Figures 3a and 3b are flowcharts detailing the steps comprising a 
preferred embodiment of the present invention. The steps described herein 
can be performed by computer-readable program code operating on the 
various AIN components and other computer systems, as described below. 

The present invention is implemented as an AIN service application. 
At least one telephone access number assigned to each ISP is provisioned 
with a suitable AIN trigger on the terminating switch. When a user, 
presumably using a computer and modem, calls a telephone access number 
having the trigger, the call is temporarily suspended while a database query 
is processed. The database query is sent from a Service Switching Point 
("SSP" or "switch") to a Service Control Point ("SCP"), which checks to see 
whether the caller has blocked access to the pay-per-use service, or has an 
unknown number. 

In a preferred embodiment, if the call is not from a blocked or 
unknown number, the SCP checks to see if the caller has a pre-paid 
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subscription. If so, the SCP then checks to see whether the caller has some 

pre-paid units available. In one embodiment, the call is processed as a 
regular non-pre-paid and non-pay-per-use call if the caller is pre-paid but 
has no remaining pre-paid units. In an alternative embodiment the call is 
still processed as a pay-per-use call even when a pre-paid caller has no pre- 
paid units left. 

In a preferred embodiment, blocked or unknown numbers are not 
processed by the pre-paid or pay-per-use Internet service. Instead, calls 
from blocked or unknown numbers are terminated by the ISP's switch 
without any changes to the call parameters. In this case, the caller must 
have a valid account with the ISP in order to access the Internet through 
that ISP. Furthermore, billing for caller's use of the ISP's services are 
handled by the ISP, not by the telephone network. 

If the caller is a pre-paid or a pay-per-use customer, the SCP changes 
certain call parameters in the call setup message, as described below, and 
instructs the SSP to continue processing the call with the new parameters. 
The SCP further instructs the SSP to inform the SCP if the line was busy, 
answered or the caller hung up before the call was answered. Additionally, 
if the call was answered, the SSP notifies the SCP when the call is 
disconnected. The SCP uses this information to track the subscriber's usage 
of the system for billing purposes. If the caller was pre-paid, the SCP 
subtracts the number of units used from the pre-paid units available for the 
subscriber. If the caller was processed under the pay-per-use system, the 

7 



WO 01/26389 PCT/US99/29424 

charge is calculated by the telephone service provider and included in the 

caller's telephone bill for the period. Billing techniques for such pay-per-use 
telephone connections are well known in the art of telephone service 
providers. 

Authentication of pre-paid and pay-per-user callers is still performed 
by the ISP's RADIUS server, as described above. However, in the present 
invention, the SCP generates a transaction identification ("ID") that serves 
as a pseudo username and password. The transaction ID is a ten digit 
number chosen specifically to be an invalid telephone number. The SCP 
inserts the transaction ID into the calling party number ("CgPN") field when 
the SCP instructs the SSP to proceed with call setup. Because such an 
invalid telephone number can only be placed in the CgPN field by the 
telephone service provider, the ISP will identify the caller as being billed 
through the telephone system and not the ISP. When a pre-paid or pay-per- 
use call is terminated to the ISP's multi-line hunt group, the RADIUS server 
authorizes connection to the ISP's services because the CgPN is recognized 
as a transaction ID generated by the SCP. 

It is an object of the present invention to provide Internet access to 
subscribers on a pre-paid basis as well as on a pay-per-use basis. 

It is a further object of the present invention to use an Advanced 
Intelligent Network to provide and manage Internet access to subscribers on 
a pre-paid basis as well as on a pay-per-use basis. 

It is another object of the present invention to provide Internet access 
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to subscribers on a pre-paid basis as well as on a pay-per-use basis without 
prohibitively increasing overhead for Internet Service Providers. 

It is an object of the present invention to provide an integrated bill to 
subscribers obtaining access to multiple Internet Service Providers on a pre- 
paid basis and a pay-per-use basis. 

These and other objects of the present invention are described in 
greater detail in the detailed description of the invention, the appended 
drawings and the attached claims. 
DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram of the main components of a 
telephone service provider's network and an Internet Service Provider's 
network used in establishing a dial-up connection to the Internet in 
conventional ISP systems. 

Figure 2 is a schematic diagram of the main components of a 
telephone service provider's telephone network utilizing a Advanced 
Intelligent Network and an Internet Service Provider's network used in 
establishing a dial-up connection according to the present invention. 

Figure 3a is a flow diagram showing the steps executed in an example 
illustrating one embodiment of the present invention. 

Figure 3b is a flow diagram showing the steps executed in an example 
illustrating another embodiment of the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention utilizes an Advanced Intelligent Network 

9 



WO 01/26389 PCT7US99/29424 

("AIN") to provide a system and method for allowing individual users to 

access multiple Internet Service Providers ("ISPs") on a pre-paid or pay-per- 
use basis. Users of the present invention gain access to the ISPs using dial- 
up telephone connections. Figure 2 shows the key components of the AIN 
used in the present invention. Such AIN components include Service 
Switching Points ("SSPs") 11 and 12, a Service Control Point (SCP) 13, and 
a Common Channel Signaling System 7 ("SS7") data network 15. Figure 2 
shows two distinct SSPs, the caller's SSP 11 and ISP 20's SSP 12. The 
subscriber and ISP could be served by the same SSP, or they could be served 
by distinct SSPs as shown in Figure 2. SCP 13 responds to queries from the 
SSPs using database 13a and service package applications ("SPAs"), Le., 
software systems running on SCP 13. 

Billing services in a preferred embodiment are accomplished using 
the standard records commonly used in telephone billing systems. 
Telephone billing systems and records used in AIN systems are described in 
U.S. Patent No. 5,774,533, referenced above. Billing records are created by 
the pay-per-use system of the present invention and are periodically 
transferred, in aggregate form, to billing system 28. Records are transferred 
from SCP 13 through Service Management System ("SMS") 29 to billing 
system 28 via interconnects 27a and 27b. Interconnects 27a and 27b may 
use any suitable data transmission protocol, such as TCP/IP. In a preferred 
embodiment, interconnects 27a and 27b employ the X.25 protocol. SMS 29 
and billing system 28 have databases 29a and 28a, respectively. SMS 29 is 
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used to manage and synchronize service applications and databases within 

telephone network 10. Billing system 28 is used to generate customer bills 
on a periodic (usually monthly) basis. 

In addition to the AIN components, Figure 2 shows gateway server 
16, which acts as a buffer between the telephone network 10 of the present 
invention and the Internet 25. (For simplicity, the Internet is labeled as 
item "25" in Figure 1, but will only be referred to hereafter as "the Internet" 
without numeric identification). Gateway server 16 is connected to ISP 20 
via the Internet through TCP/IP interconnections 26a and 26b. 
Alternatively, gateway server 16 could be directly connected to ISP 20 via a 
private high speed link. ISP 20 has access server 23 connected to PRI lines 
21 and RADIUS server 24 providing user verification and authorization as 
described above. 

At least one telephone access number assigned to each ISP is 
provisioned with a suitable AIN trigger. In a preferred embodiment, a 
Public Office Dialing Plan ("PODP") trigger is utilized. As is well known in 
the art, a PODP trigger can be provisioned on either end of the call. That 
is, the trigger may be on the originating switch or on the terminating switch. 
When a user, presumably using a computer and modem, calls a telephone 
access number having the PODP trigger, the call is temporarily suspended 
while a database query is processed. The database query is issued by the 
switch where the PODP trigger is actually provisioned, e.g., the terminating 
switch. 

11 
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Examples 1 and 2 below each describe a specific implementation of 

the present invention. However, the present invention may be implemented 
using many variations of the sequences described in Examples 1 and 2. 
Example I 

As shown in Figure 3a, a subscriber (or caller) accesses the Internet 
using the pre-paid or pay-per-use system of the present invention by dialing 
the telephone access number for a given ISP (step 100). Each ISP is 
assigned a different telephone access number, e.g., 222-333-1000 may be 
assigned to one ISP and 444-444-4000 may be assigned to another. In this 
example, caller 40 dials 444-444-4000 using computer 41 and modem 42 
(shown in Figure 2). Modem 42 is connected to subscriber line 43, having a 
telephone number of 222-333-3000 on SSP 11. Thus, the Calling Party 
Number ("CgPN") is 222-333-3000 and the Called Party Number ("CdPN") is 
444.444-4000. In step 110, caller 40's switch, SSP 11, sends initial address 
message ("IAM") message 1 over SS7 network 15 to ISP 20's switch, SSP 12. 
IAM message 1 is an Integrated Services Digital Network User Part 
("ISUP") message informing SSP 12 that a caller is trying to place a call to 
444-444-4000. As discussed above, a PODP trigger may be provisioned on 
either the originating or the terminating switch. In the present example, 
the PODP trigger is provisioned on SSP 12. Thus in step 120, SSP 12 
initiates database query 2 to SCP 13. Query 2 is a Transaction Capabilities 
Application Part ("TCAP") message transmitted from SSP 12 to SCP 13 over 
SS7 network 15. In an alternate embodiment, the PODP trigger is 
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provisioned on SSP 11. In this alternate embodiment, SSP 11 issues the 
database queries, described herein, prior to sending IAM message 1 to SSP 
12. 

In the preferred embodiment shown in Figure 3a, access to the pre- 
paid or pay-per-use Internet service of the present invention is available by 
default, on all subscriber lines. In this preferred embodiment, a subscriber 
may block access on a temporary or permanent basis by contacting the 
telephone service provider. In an alternate embodiment, access to the 
services is denied by default. In this embodiment, subscribers must 
affirmatively request access from the telephone service provider. 

In step 130, SCP 13 determines the type of call, i.e., whether or not 
the call is from an unknown or blocked telephone number, or if the call will 
be billed on pre-paid or pay-per-use basis. SCP 13 looks up the CgPN in 
database 13a to make this determination. In a preferred embodiment, 
database 13a comprises the line information database ("LIDB"), which is 
well known in the art. If the number is blocked or unknown, SCP 13 moves 
on to step 140, described below. If call is from a line having pre-paid access 
to the Internet service SCP 13 moves on to step 150. Otherwise, if SCP 13 
determines the call should be billed as a pay-per-use Internet call, SCP 13 
moves on to step 160. 

Step 140 is performed if the call is from an unknown number, or a 
blocked telephone line or if SCP 13 determines in step 150 that a pre-paid 
subscriber has no remaining pre-paid units. In step 140, SCP 13 issues a 
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Continue message to SSP 12 (response 3 in Figure 2). The Continue 

message contains no changes in the call setup parameters, i.e., the CgPN is 
still set to 222-444-3000. SSP 12 then terminates the call to MLHG 22 and 
ISP 20 takes over responsibility for authenticating the user, i.e., ISP 20's 
RADIUS server 24 treats the call as a call from an ordinary customer. This 
is possible because RADIUS server 24 is programmed to check the CgPN to 
determine if the call is to be treated as a pre-authorized call, i.e., authorized 
through the telephone service provider. If RADIUS server 24 determines 
that the call is not pre-authorized, it waits for a valid username and 
password from caller 40 before allowing access to ISP 20's resources. In a 
preferred embodiment, when step 140 is executed, it is the last step 
performed by the present invention. 

In step 140, SCP 13 optionally issues a Send_to_Resource message 
and SSP 12 plays an announcement to caller 40 before terminating the call. 
The announcement informs caller 40 that pre-paid and pay-per-use Internet 
service is not currently available from caller 40's telephone line. In an 
alternate embodiment, rather than terminating the call to ISP 20, SSP 12 
plays an announcement then disconnects the call. 

For pre-paid Internet calls, SCP 13 checks the number of pre-paid 
units available for caller 40's account (step 150). The pre-paid units may 
correspond to the number of minutes allowed, or the number of times the 
system has been accessed, or some other method for quantifying usage of the 
pre-paid Internet service. If pre-paid units are available, SCP 13 moves on 

14 
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to step 160, described below. If pre-paid units are not available, SCP 13 

proceeds to step 140 where the call is processed as a regular call (i.e., not 
pre-paid and not pay-per-use call) as described above. SCP 13 may 
optionally play an announcement informing caller 40 that no pre-paid units 
are available, before proceeding to step 140. 

If caller 40 has remaining pre-paid units, SCP 13 sends a Continue 
and Termination_Notification messages in response 3 to SSP 12 (step 160). 
The Continue message instructs SSP 12 to proceed with the call setup 
between caller 40 and ISP 20's telephone access number. However, SCP 13 
inserts a transaction ID in the CgPN field before issuing the Continue 
message. As discussed earlier, the transaction ID is a number that cannot 
represent a true telephone number. The presence of this "erroneous" 
telephone number in the CgPN field informs RADIUS server 24 that the call 
is pre-authorized for access to ISP 20's resources. 

In a preferred embodiment, the transaction ID is formed by replacing 
the area code of the calling party number with "111." The area code may be 
encoded so that the last 2 digits represent the time remaining on the pre- 
paid account. Other encodings are also possible. Thus in the present 
example, the new CgPN is set to 111-333-3000, while the CdPN remains 
unchanged. Under the current telephone networking protocols, "111" is not 
a valid area code. Of course, the transaction ID could be any other string 
that notifies RADIUS server 24 that caller 40 will be billed through the 
telephone network and should be granted access to the Internet without 
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further authentication. The Termination_Notification message instructs 
SSP 12 to alert SCP 13 if the line is busy, answered or not answered, and if 
the call was answered, when that call is eventually disconnected. This 
allows SCP 13 to track the usage of the Internet service by caller 40. 

In step 180, SSP 12 terminates the call to ISP 20 over PRI lines 21 
and informs SCP 13 when the call is answered by access server 23. In the 
present example, access server 23 is programmed transmit the calling party 
number to RADIUS server 24. In step 185, RADIUS server 24 checks the 
CgPN received from access server 23 and authorizes access to ISP 20's 
services if the special code has been appended to a portion of the CgPN. If 
the CgPN does not contain the special code, RADIUS server 24 treats the 
call as a normal call to ISP 20. In that case, RADIUS server 24 waits for 
caller 40 to transmit a username and password as previously described. 

In step 190, SSP 12 notifies SCP 13 when the call is disconnected. In 
step 200, SCP 13 again determines the type of caller so that caller 40 can be 
correctly billed for the call. If caller 40 is a pre-paid user of the service, then 
SCP 13 subtracts the number of units used in from the subscriber's pre-paid 
units stored in database 13a (step 210). If caller 40 is a pay-per-use user of 
the service, then SCP 13 generates a billing record for caller 40's telephone 
number (step 220). Billing records are transferred at regular intervals, 
preferably once per day, between SCP 13 and SMS 29 and billing system 28. 
Billing system 28 generates a monthly bill for caller 40, including all 
charges for the units used in the pay-per-use Internet service. 

16 
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Example II 

This example uses many of the same steps as Example I. However, in 
this example, SCP 13 sends a message to RADIUS server 24 informing 
RADIUS server 24 of caller 40's transaction ID. This allows enhanced 
security of the system because RADIUS server 24 can verify the transaction 
ID prior to granting access to ISP 20's resources. As shown in Figure 3b, 
steps 100 through 150 are identical to the like-numbered steps from 
Example I (shown in Figure 3a). A new step 160A replaces step 160 as 
follows: instead of changing the actual CgPN by including a special code to 
identify the call as a pre-authorized user, SCP 13 generates a unique 
transaction ID, and inserts the transaction ID in place of the actual CgPN. 

In new step 175, SCP 13 transmits the transaction ID to RADIUS 
server 24. This message is transmitted via gateway server 16 through the 
Internet to RADIUS server 24. After the call is connected in step 180, 
RADIUS server 24 checks all incoming calls to see if the CgPN of the 
incoming call matches the transaction ID in new step 182. In new step 184, 
if the CgPN matches the transaction ID, RADIUS server 24 moves on to 
steps 185 through 220, as described in Example I above. Otherwise, if the 
CgPN does not match the transaction ID, RADIUS server 24 moves on to 
step 140, and treats the call as a normal call to ISP 20, as described above. 

The foregoing disclosure of embodiments of the present invention has 
been presented for purposes of illustration and description. It is not 
intended to be exhaustive or to limit the invention to the precise forms 
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disclosed. Many variations and modifications of the embodiments described 
herein will be obvious to one of ordinary skill in the art in light of the above 
disclosure. The scope of the invention is to be defined only by the claims 
appended hereto, and by their equivalents. 
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WHAT I CLAIM IS : 

1. In a telephone network, a method for providing pre-paid access to an 
Internet Service Provider using a billing system of the telephone network 
comprising the steps of: 

(a) establishing a database comprising a pre-paid subscriber 
number and an amount of pre-paid units; 

(b) sending a query to the database in response to a call 
placed to an internet service provider telephone number, wherein the query 
communicates a calling party number; 

(c) responding to the query with a pre-determined code 
when the calling party number is the pre-paid subscriber number; 

(d) terminating the call to the internet service provider 
number with the pre-determined code in a calling party field when the 
calling party number is the pre-paid subscriber number; and 

(e) subtracting a usage amount from the amount of pre-paid 
units in the database. 

2. The method of claim 1, further comprising the step of terminating the 
call to the internet service provider number with the calling party number 
in the calling party field when the calling party number is different from the 
pre-paid subscriber number. 

3. The method of claim 2, further comprising the step of playing an 
announcement to a caller before terminating the call. 
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4. The method of claim 1, further comprising the step of disconnecting 
the call when the calling party number is different from the pre-paid 
subscriber number. 

5. The method of claim 1, wherein the database further comprises a 
blocked subscriber number. 

6. The method of claim 5, further comprising the step of terminating the 
call to the internet service provider number with the calling party number 
in the calling party field when the calling party number is the blocked 
subscriber number. 

7. The method of claim 6, further comprising the step of playing an 
announcement to a caller before terminating the call. 

8. The method of claim 5, further comprising the step of disconnecting 
the call when the calling party number is the blocked subscriber number. 

9. The method of claim 1, further comprising the step of creating the 
pre-determined code by changing an area code in the calling party number 
to "111." 

10. The method of claim 1, further comprising the step of sending a 
transaction identification message from a service control point to an internet 
service provider server, wherein the transaction identification message 
comprises the pre-determined code. 

11. In a telephone network, a method for providing pay-per-use access to 
an internet service provider using a billing system of the telephone network 
comprising the steps of: 
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(a) sending a query to a service control point in response to 
a call placed to an internet service provider telephone number, wherein the 
query communicates a calling party number; 

(b) in response to the query, sending a termination 
instruction and a notification instruction to a switch, wherein a calling party 
field in the termination instruction includes a pre-determined code; 

(c) logging a connection time between the calling party 
number and the internet service provider telephone number; and 

(d) creating a bill for the calling party number for the 
connection time. 

12. The method of claim 11, wherein the termination instruction is a 
Continue message. 

13. The method of claim 11, wherein the notification instruction is a 
Termination_Notification message. 

14. The method of claim 11, wherein the connection time is measured by 
sending a first message from the switch to the service control point when the 
call is answered; sending a second message from the switch to the service 
control point when the call is disconnected; and recording in a database the 
calling party number, a first time when the first message was received by 
the service control point and a second time when the second message was 
received by the service control point. 

15. The method of claim 11, wherein the bill is created by sending a 
record of the calling party's connection time from the service control point to 
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the billing system and generating an integrated bill comprising a telephone 
usage charge and an internet service provider usage charge. 

16. The method of claim 11, wherein the pre-determined code is created 
by changing an area code in the calling party number to "111 " 

17. The method of claim 11, further comprising the step of sending a 
transaction identification message from a service control point to an internet 
service provider server, wherein the transaction identification message 
comprises the pre-determined code. 

18. In a telephone network, a method for providing pre-paid and pay-per- 
use access to an internet service provider using a billing system of the 
telephone network comprising the steps of: 

(a) establishing a database on a service control point 
comprising a pre-paid subscriber's telephone number, an amount of pre-paid 
units and a blocked subscriber's telephone number; 

(b) provisioning a trigger on an internet service provider 
telephone number on a switch in the telephone network; 

(c) transmitting a query from the switch to the service 
control point when a call to the internet service provider telephone number 
arrives at the switch, thereby activating the trigger, wherein the query 
comprises a calling party number and the internet service provider 
telephone number; 
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(d) determining whether the calling party number is a pre- 
paid number, a pay-per-use number, an unknown number or a blocked 
number; 

(e) transmitting a termination instruction from the service 
control point to the switch, wherein when the calling party number is either 
a pre-paid number or a pay-per-use number, a pre-determined code is 
inserted into a calling party field, and wherein when the calling party 
number is either the unknown or the blocked number the calling party 
number is in the calling party field; 

(f) sending a first notification message and a second 
notification message from the switch to the service control point when the 
calling party number is a pre-paid or pay-per-use number, said first 
notification message being sent when the call begins and said second 
notification message being sent when the call ends; 

(g) billing the calling party number for a usage amount 
when the calling party number is a pre-paid or pay-per-use number; and 

(h) updating the billing system when the calling party 
number is a pre-paid or pay-per-use number. 

1 9. The method of claim 18, wherein when the step of determining 
whether the calling party number is a pre-paid number, a pay-per-use 
number, a foreign number or a blocked number comprises comparing the 
calling party number to a number stored in the database. 
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20. The method of claim 18, wherein the usage amount is determined by 

comparing the first notification message to the second notification message. 

21. The method of claim 20, wherein the usage amount is subtracted from 
the pre-paid units in the database when the calling party number is a pre- 
paid number. 

22. The method of claim 20 wherein the usage amount is recorded in the 
database when the calling party number is a pay-per-use number. 

23. The method of claim 18, wherein the trigger is a public office dialing 
plan trigger. 

24. The method of claim 18, wherein the amount of pre-paid units is a 
quantity of time. 

25. The method of claim 18, wherein the amount of pre-paid units is a 
quantity of connections. 

26. The method of claim 18, wherein the pre -determined code comprises a 
portion of the calling party number and a set of pre-determined digits. 

27. A telephone network for providing pre-paid or pay-per-use access to 
an internet service provider, comprising: 

(a) a service control point having a database, said database 
comprising a pre-paid subscriber's telephone number, an amount of pre-paid 
units and a blocked subscriber's telephone number; 

(b) a switch in communication with the service control point, 
said switch having an internet service provider telephone number and a 
trigger provisioned on said internet service provider telephone number; 
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(c) 



an access control server in communication with the 



switch, wherein said access control server determines a calling party 
number before answering an incoming call; and 



control point, 

wherein when a call is placed to the internet service provider 
telephone number, the switch queries the service control point to determine 
whether the calling party number is a pre-paid number, a pay-per-use 
number, an unknown number or a blocked number, 

wherein the service control point provides a response to the switch, 
said response instructing the switch to terminate the call to the internet 
service provider telephone number when the calling party number is a pre- 
paid number or a pay-per-use number, and wherein said response comprises 
a calling party field including a pre-determined code, 

and wherein the access control server grants access to the internet 
service provider without requiring a username or a password if the call has 
the pre-determined code in the calling party field. 

28. The telephone network of claim 27, wherein the pre-determined code 
comprises a pre-selected set of digits appended to a portion of the calling 
party number. 

29. The telephone network of claim 27, wherein the access control server 
requires a username and a password when the call does not have the pre- 
determined code in the calling party field. 



(d) 



a billing system in communication with the service 
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30. The telephone network of claim 27, wherein the response from the 
service control point to the switch comprises an instruction to disconnect the 
call when the call is unknown or blocked. 

3 1 . The telephone network of claim 30, wherein the response further 
comprises an instruction to play an announcement before disconnecting the 
call. 

32. The telephone network of claim 27, wherein the billing system 
generates a bill when the call is a pay-per-use number. 



26 



PCT/US99/29424 



1/4 




I 1 

i ! 



i- 

o 

LU 
Z 

z 

o 
iyjo 



h- 
O 
UJ 



O 
o 

LU 



*Z?0- 

z — _i — 

IDs- CL 
I— CO D_ 1— 



CD 

EC 



q: 
o 




Will 

w> 
(J a: 



< C/> 



CN 



a 

< 



CD 

C\l~^ 



U 



CM 



Q. 

C/) 



IT 



o 

CN 



SUBSTITUTE SHEET (RULE 26) 



WO 01/26389 



PCT/US99/29424 



2/4 




SUBSTITUTE SHEET (RULE 26) 



WO 01/26389 



PCT/US99/29424 




SUBSTITUTE SHEET (RULE 26) 



WO 01/26389 



PCTYUS99/29424 



CNI CO 

cr Q- 

LU CO 

§o 

LU h- 

CO CO 
CO CO 
^4 LU 

— o 

la 



o 




to 


I— 




CM 


o 




1 — 
LU 








CTIO 


on 


MTER 




LU 




1 














LU 

CO 
CO 


«C 


t— 


CO 


CO 










1 


2: 

LU 






CO 






CO 




s 








Q_ 

O 




:< 


CO 








o 
or 
o 

LU g 

CD CT) CM 

Z ^ 
S co co 

<co>5 



55° 

O 
CO 



CM 
CM 



CO LU 
CO O 
LU ^ 

S? <C LU 
III. I. 00 



o 

CO LL. 

o co 

Si 
3 



u£ co 
LU CO ^ 

~T cvj 5 

cd±:±: 

AD.Q. 



CO J 



UJ 

cd 
<c 

CO 

CO . — . 

LU *C 

H 

ZD & 
CO Lu 

5^ 

2 co 

I— CO 

lu tj: 

CO < 



<T CM 



CO 



CO 



3 60 

co O 
CO I — 



CO 
CO 



CO 








0 


CM 






UJ 


JERY 


CO 




a. 

CO 


Q_ 




SU 


0 


O 
CO 


^1 


CM 


LU 
— 1 


£ 










0 


SP 


m 


CM 


TW' 


CO 


CD 


a_ 


LU 




CO 


2! 


ERO 


ESSII 


CO 

i 


r — 
CO 
CO 


CD 


0 






'TRIG 


LPRO 


OESF 








CD 




O 






O 


5 






Q_ 









CO 

(!) 



CD 
CO 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 




Inter xial Application No 

PCT/US 99/29424 


A. CLASSIFICATION OP SUBJECT IIATTER 

IPC 7 H04Q3/M H04L12/14 






According to International Patent Classrflcation (IPC) or to both national daseiflcation and IPC 






B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04Q H04L 


Documentation searched other than minimum documentation to the extent that such documents ai 


« included In the fields searched 



Bectronlc data base conautted during the international search (name of <tea base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 


Citation of document, with indication, when) appropriate, of the relevant paesagee 


Relevant to claim No. 


P.X 


EP 0 954 148 A (CIT ALCATEL) 


1,2,4, 




3 November 1999 (1999-11-03) 


11,18, 






27-30,32 




abstract 




paragraph '0002! - paragraph '0004! 






paragraph '0009! - paragraph '0016! 






paragraph '0024! - paragraph '0026! 






paragraph '0028! - paragraph '0029! 






paragraph '0034! - paragraph '0039! 




A 


WO 96 15616 A (FINLAND TELECOM OY 


1-32 




;GR0ENBERG 0ANI (FI); KARJALAINEN ULLA 






(FI); KO) 23 May 1996 (1996-05-23) 






abstract 






page 2, line 21 -page 3, line 11 






page 7, line 1 -page 8, line 30 






-/- 





m 



Further documents are Bated in the continuation of box C. 



ID 



Patent family members are listed in annex. 



* Special categories of cited documents : 

'A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

V document which may throw doubts on priority clakn(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the international filing date but 
later than the priority data claimed 



T later document published after the international filing dale 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

*X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is taken alone 

"Y' document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person ski (led 
In the art. 

document member of the same patent family 



Date of the actual completion of the international search 

17 May 2000 


Date of mailing of the International search report 

25/05/2000 


Name and mailing address of the ISA 

European Patent Office, PB. 5818 Patentiaan 2 
NL-2280HV Rfrwijc 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (431-70)340-3016 


Authorized officer 

Larcinese, C 



Form PCT/ISAQ10 (Mcond ehoet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inlar mal AppUcatlon No 

PCT/US 99/29424 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Citation of document, with indteation, where appropriate, ol the relevant passages 



Relevant to claim No. 



WO 98 21874 A (ERICSSON TELEFON AB L 
22 May 1998 (1998-05-22) 
abstract 

page 2, line 17 -page 3, line 4 
page 7, line 24 - line 30 
page 8, line 21 -page 9, line 2 



M) 



1-32 



F«m PCT/ISA/210 (oontkiuaticn of eeoond sheet) (July 1892) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

..^formation on patent family member* 



Inter. *al Application No 

PCT/US 99/29424 



Patent document 


Publication 




Patent family 


Publication 


cited In search report 


date 




members) 


date 


EP 0954148 A 


03-11-1999 


FR 


2778294 A 


05-11-1999 






AU 


2399499 A 


11-11-1999 






CN 


1234559 A 


10-11-1999 



WO 9615616 


A 


23-05- 


-1996 


FI 
AU 
EP 


945346 A 
3873195 A 
0792551 A 


15-05-1996 
06-06-1996 
03-09-1997 


WO 9821874 


A 


22-05- 


•1998 


AU 


5073398 A 


03-06-1998 










BR 


9713025 A 


25-01-2000 










CN 


1244987 A 


16-02-2000 










EP 


0944994 A 


29-09-1999 










NO 


992280 A 


12-07-1999 



Fom> PCX/1 SAA10 (patent famfly annex) (Juty 1892) 



